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(54) PATCH FOR REPAIRING CASING STRINGS 
(57) Abstract: 

FIELD: well drilling. SUBSTANCE: patch Is provided with safety collars with maxtxnum outer diameter 
exceeding outer diameter of annular members, safety collars are placed between annular members of 
the seaUng fioor so as to provide a gap, and overlap the gaps in operating position to reduce 
outer diameter of the safety collars to the outer diameter of the annular members. EFFECT: high 
efiOdency. 1 dwga 



RU 2068940 CI 



(21) Application number: 4869683 

(22) Date of OUng: 19900926 
(51) Inl. CI: E21B29/10 

(71) Applicant: Hpbirn AjicKcannp TapacouHMTiauKOB HstKonaA HeaHoeafMl iiourrMaiKO Bacnnjdi 
rparopbeBUMKHcenbuaH MapK nanapeisn< 

(72) Inventor: 5lpbnii AjieKcafW Tapa«x)iiHM, Tmhikob HtfRonau HBaiioEsn. HuiumieHKO Bacujvm 
rpnropbeeHM. KnceabuaH MapK naaapcem, 

(73) Pn)prictor: Hpbim AjicKcannp TapacoFBniTMnmoB HnKonaft WBaHommHiuufTMCHKO BacnnHA 
rpnropbcenqKiicejiLMan Maps nadapesip] 



(54) rUIACTUPb JVW PEMOHTA OBCAAHUX KOflOHH 
(57) Abstract: 

Vl306pCTCHMC OTHOCHTCH K oSnaCTH 6ypCHMH H Ao6bnD1 HC^TH H TOSa. D MaCTIIOCTll K TCXHHKC H TCXHOnorMM 

KaiiHTanfaHoro pcMoirra CKBaMWHbi. Ucnb • nosbnncHHe HaACKHOcTH pcMOHTHo-BoccraHOBiiTe/ibHbix pa6oT 
3a ctier san^rrbi repMCTii3iipyioinero noRpbiiwi c coxpaHemeu repMeTii3ai;wii Konoi^tibi no Bceft 
HanomcHHoro nnacTbrpH. JXn>i 3TOro oh ciia6xeH npcfipKpaoKTtJihHbOdK uaiuseraMu, MaKCKManuibifi 
HapyKHbdl jOiSiB^vrp KOTopbuc npcBbnnacT HapyxHbrtI ;^aMCTp KonbUCEJbix 3/icmchtob, npii 3tom 
npcAoxpauiiTcnbHbie MaiuacTw pasMcmcKu Mcxfly KOJiu^eobaiif aneMeuraMH repMeruosipyiomcro 
noKpbiTwi c 3a3opoM c B03MOJRH0CT1JO B paOu^eM iiojioxtHsm nepespbiTiiH sasopoB c yMeHbmeiiMCM 
Hapyxmoro Aitaiue^a HpcAoxpaHMTcnbHbix MatuKer HapyWHoro j^vidjucrrpa. KonhiicBbix ancMCHTOB. 4 mji. 
biblbll 
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Description lOnBcanae B3o6pCTeHH5i|: 

H3o6pcTaiMC OTHOCHTCW R o6nacTH SypenHH h aoSw^oi hc^th h raaa ii. b MacTHOCTM. k tcxhukc h 
TexHonontM RamiTankiioro peuoHra CRBaxMHbi. 

Uenuo K3o6pGrreKim flBrutercn noBbimemie Haj^e«HOCTH peuoHTHn-BoocTaHoeHTe/ihHbix pa6oT 3a ewer 
3aiiQiTbi rcpMCTM3Mpyiociicro noKpbiTnn c coxpaMeioicM rcpucmrsasjfm KanoHiit>i no bccA ff^imic 
HajioTKCHHoro luiacTbipn. 

IlocTaaneHRaii tffim> ^ocTHnafircfl tcm. uto nnaCTbrpb p/ist peMoirra o6canHbix kqjiohm cocTOHnpof m3 
npOAanbHo-ro4|)pirpOBaHHoft Tpy6bi c Hapynuikai repuerHGwpyiomHM noKpuTHeM, Bt^nxinHeuHbCM W3 Ha6opa 
KonbixcBbUC aJiCMCHTOB. pacnonojKCHHiiLX cwojib Tpy6bi c 3a3opoM APy^ oTHocMTOibifo APyr^a. cna6jKcii 
npq^oxpaHHTcnbHbiMH MaiUKCTaMH. MaKCMbfanbHbiA HapysHbiA fffldMcrp KOTOpbix npcBbirnacT HapymHbrA 
;iMaiirieTp Konbucsbix ancMciiTOB, npM 3Tom npefloxparoiTcnbHbte uaHTserbi paoMen^eiiu MCJE^y Kojibueobivai 
a/ieMeHTa&of repuemoMpyion^ero noKphium c aasopaMU c BoauoxHocrbio b pa6oMeu nonoxeiiiai 
nepcRpbiTKn sasopoB c yMeubmeioieu iiapyscHoro ^naKcerpa npenoxpaHMTcnbHbix ManiKeT ;^a napyxtHoro 
UMaMCTpa KonbucBbix ancMCHTOB. 

ripM TpaucnopTHpoBKe TaRoi^ luiacTbipH B KonoHiiy o6caflHbix Tpy6 RoirraRT cro co crcKKoft KonoKHbi 
ocyn^ecTBn5icTC5] ttq>e3 Maiiaeru. paauenqjCHiabie b 3a3opax utm^y Ronbi^eBbOkOt repMcrmiipyion^iMii 

3JieMCHTaMM Ma onpcAcncHHOM paccTOHHim flpyr ot Apyra no Bccfi a'imhc ruiacxbrpH. 

MaHKera BbaiomieHa b bb^c unmiiiApa c nocroHHHbiM anu nqxMCHHbiM no ce fimmc AHaMcrpoM n 
Tomx^aioil creHKM. HaHdonbomfl ff^sautfrp MatuKerbi npeBbimaer Hapyxiibiii oixHcaHHbijt AuaMerp 
RQHbiicBoi^ rcpMeTM3iipyioimcro ancMCHxa. 

JXjTKHa MaHMCT Bbi6irpacTCH TaRMM o6pa30M. MTo6bi npw pa3MCiACHHH wx Ha luiacTbipc Mcm^y 
repKi«Tii3Kpyioin;KMi« ancMeHraMM coxpaHHncfi ^yKKiQioHanbHbin 3a30p He TOJibRO npii TpaHcnopnfpoBRe. ho 
n iipM pacaofpemoi iinacrrbipH b KonoHue. 

PaccTOHHHe uem^y MaKwcTawn m mx rqiimmcctbo paccwnTbiBaerrc« b 3aB»CHMOcaM or f^nvathi nnacTbtpn m 

KpHBH31IbI CTBOJia CRBamHHbl. Vro6bl npn KOtmpCTHblX MX 3HavieHn51X HCRJDOMHTb ROMXaRT 

rcpi^eTH3Hpyiomcro noRpbrmH nnacrbipH c RonoHBOd h cro paspymeime. 

KoH(^iirypau^ MawRer. <)>»3URo-NfexaHifMecRHe CBoflCTBa u npoMHOCTHbie xapaxTepHcmRH MaTepMona M3 
ROToporo oim ii3roToanem>i, no3B0Ji«K)T o6ecneuKTb wx i;tnocTHocTb npM f\wim€Hsm nnacTbipn b 
CRBajKMHC. a npH cpo pajdUKpcMHH Ac<|K)pMxrpoBaTLCH B paAuanbHOM iianpaBnuonf pfl Bcmronibi paBHofl 
TomquHc repKienraiipyion^ePo noKpbiTiM wiacmxpn, wcKnsoHdM Aonaruaire/ibHyio norepio npoxoAHoro 
ce^eHivi ROJioHHbt oficaAHbix Tpy6. 

Ha ^KT. I H3o6pajKeH luiacTbipb 1 c oACTbiMia Ha Hero npcAoxpaHurenbHbiuii MaiixeraMH 2. cnymjCUHbDM b 
o6caAHyjo RonoHHy 3; na ^ht. 2 m 3 npoAonwbic h nonepCMHbie cchchhh MaMXcrbc; na 4>Hr. 4 aapwaHT 
BO3MOXH0ro HoroTOBncHUH wfanmcT. 

MaHKera (4>Hr. 1 3) HsroTaBraroaeTCH c nepeMCHHbiu no cc fj,maie ffuauerrpoiA c oAKHanoBoft tojihi^oh 
creHKM no Bceuy ccuchhio pasnoA wm 6nii3R0fi TomiQiHe repMeni3wpyiomero noRpbiTnn iinacTbipH. Ha 
ROHUCDbix yMacTRax 4 ec BuyrpcHHuil AwaMCTp BboiomieH c KomycoBbivi AonycROM no OTHorncHMX) r 
HapymnoMy A^aMcrpy nnacrbipn. B cpcAHCM Macrn 5 AwaMcrp MeuuRCTbi yBcroraiBacTCH 6c3 HOMeneinifl 
Tonnvoibi cremui pfl paskiepa Ha 3 4 mw npeBbitnaKxmero AKavcerp repuenraifpyioinero RonbueBoro 
wicMCHTa 6, B pc3yjibTaTC »icro b tcjic MaHXCTbi o6pa3ycrrc« noAHyrpcHMC. 

ricpcxoAbi 7 or donbinero AHauerpa r MeHbmcMy Bbmo/mcHbi ROH^MocRiiMii c yrnoM npH Bcpnooie ROiiyca 
MCiibimiM 45°. Mc»Ay rcpMCTHKOM 6 k liawRcroH 2 HMecrcw 3a30p 8. ftnacTbipb cnycRaercn b cRBajKMHy 
iia mTaHTc 9. 

rUiacTfatpb co6sipaeTCfl h ycTaHaBJiKBacTCH cneffyianj^ oCpasoM. 

Maiuserbi 2 oAesaiOT Ha nnacrupb I c RaTnrou, mto odecneuHBaer hx yAepiRaHue Ha Heu. 3aTeM Ha 
nnacTbipb Hanocirrcn repwcnoiipyioiAec noRpbiTHC 6 a omac RonbmcBbix aneueHTOB TaRUKi o6pa30M, MTo6bi 
McxAY HMMM H MaHTRcxaMM 2 ocxaBajiCH 3a30p 8. riocnc 3Toro ruiacTbipb na mrsLHre 9 onycKacrcH b 
oCcaAHyx) xpy6y k Mecxy ce HerepMenwHOCTH, h pacmxcpHercH nopBKpyioiAed ronoBKOft po luiOTHoro 
ROHTaxra co ereHRnd o6caAHOft RonoHHbi. 

TpancnopTHue ra6apHXHbie paaiyiepbi njiacxwpH ofiycnoancHbi pa3MepaMM npcAoxpaHiiTCfibHbix MaHJRCx m 
nooxoMy npw jipnmcHvai cro b Ronoioic RoiixaKx rcpMCXH3*q>yioiuero noRpuxMn nnacxbipR co crcHKaMM 
o6c£Vpibix RonoHH HCRjnoueB. ^rro odecnenHsaer cro coxpaHHocxb. 

MaHxexbi H3rtyraiiniiBaioTCH h3 waxepMana a***^**^^'" 3nacxHMH0iX). <nx)6bi ne iipenH'ixrrooBaxb 
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pacmMpcHMiO lUiacTbipJi d kohohhc m hc coaflanaTb npH 3tom DHaMMTcnucjx AononHMTCJibHbix yauiidi vl d 
TO JKc BpeMH nocTBTOMHO npoMHOPO, cnoco6Hoi>o coxpauMTb rcoMcxpwMccKyio ^pN*y B npouccce 
TpancnopTwpoBM miacrupn k Mccry napymcHiw Konoiraw, HanpHwep. nojiHonuicna hjth pconnw. 

npw pacmnpeiODi luiaerbipn uaiUKcrw oa cwex noAny'n>eHM«. obpaayiomiix 3a3op 10 MeJW » 
luiacTbipcM H KOHMMCCRMX HcpcxoAOB. HciuiK)tjaiom^x o6pa30BaHMC cRJiaAOK. Ae<t»PK«Tpy»TCH B pawiia/ibHOM 
HanpaBneKmi h npnaiiMaiOTCfi K ctchkc rinacTbrpH. nocKonhKy ronm^ia crouui MaawcT 6rai3Ka TOJimwHe 
repMCTBSiipyiomcro noKpwTiOT, AommniTOibHOfl norqsM npoxoffnoro cctieHKH kwiohhw o ooiie ycranoraoi 
nnacTbipn ue npoHcxoAMT. 

McnortbSOoaHHC npwiowcHHOPO iuiacTbip«. CHa6«cHHoro npeAoxpaHirrenbHbiMM MaHAcraMU nosBoraiT 
npewynpcWHTb Tpemic ixpMCTMSiipyiomcro noKpuTun o ctchkm ko/iohhbi. coxpaHMxt, cro irJiocTHOCTb m 
o6ecne«orrb vs^txmtA pcMoirr HcrcpMcnnHbix o6c2^AHbix Kononn. UUbll bIk(U2 UblblS 
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Claims (Oopuyjia ii3o6pexeBnfli: 

llJiacTbipb Ann pcMOHXa o6cafiHtAX KonoHH, oocTORmHA mo npoAonbiio ro^pixpooajaioit Tpy6w c Hapyxuu>iM 
repMCTHSHpyioii^iM noRpbinieu, BunoPiHeHHbivc U3 Ha6opa RnjiuieBbix arieueHTOD. paciio/iowemibix Gnojib 
Tpy6bi c aasopoM oTHOcnrenbHO ffpyr Apyra. ornHMajoiiiHAoi tcm, mto. c uenuo noBbitneimn ii^eTKHOcm 
peuoHTHo-DoocTaHOBHTenbHbix pa6oT 3a cwcr sanuiTbi repMcnrawpyiomcro iioRpbmiH c coxpancHMCM 
repMCTM3au^ KonoHHbi no bcch jvismt HanowciDioro iuiacTbfp«. oh cHa6»eH irpcAoxpaiarTcnbHbiMH 
uaiuKeraMH^ wiaKcuKianbHUM HapyaHObril ;xMaMCTp Roropbix iipeBbrinaer HapyjKHUH ff^aMtrp Ronbiieabix 
^jieucHTOB. npH 3XOM npcAoxpaHMTCJibHtie MajUKCTbi pasuoACHW uem^y Konu^cBbiMii ajieueH-raMxi 
rcpMCTH3ifpyioiAero noRpbintn c 3a3opa^ c B03Mo»JiocTbio b pa6oMCM nonoiKCHiai ncpcKpwTwi oaoopoo c 
yvfCHbincHKCM Hapy2iuiort> flMawcTpa np<y^oxpaHMT€AbHWX uaiOTCx HapywHoix* AwawcTpa ROjiHUCBbOC 
anexjeuTOB. 
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(57) Abstract: 

The present invention relates to well drilling and oil and gas production, and in particular 
it relates to equipment and methods for overhauling wells. The object of the invention is 
to improve the reliability of repair and recovery work by protecting the sealing covering 
and ensuring the casing string tightness over the entire length of the applied patch. To this 
end, the patch is provided with protective cups whose maximum outer diameter excess 
the outer diameter of annular elements of the sealing covering, the annular elements are 
spaced along the tube so that there are clearances between the adjacent annular elements 
and when installing the patch these clearances are eliminated so that the outer diameter of 
the protective cups is reduced to the value equal to the outer diameter of the annular 
elements. 4 dwgs [illegible] 



Description: 

The present invention relates to the well drilling and the oil and gas production, and in 
particular it relates to equipment and methods for overhauling wells. 

The object of the invention is to improve the reliability of repair and recovery work by 
protecting the sealing coating and ensuring the casing string tightness over the entire 
length of the applied patch. 

This object is achieved as follows: a patch for repairing casing strings, consisting of a 
longitudinally corrugated tube having an external covering which is comprised of annular 
elements spaced along the tube so that there are clearances between the adjacent 
elements, is fitted with protective cups whose maximum outer diameter exceeds the outer 
diameter of the annular elements of the sealing covering, the protective cups are spaced 
along the tube so that there are clearances between the cups and the adjacent annular 
elements and when installing the patch these clearances are eliminated so that the outer 
diameter of the protective cups is reduced to that of the annular elements. 

When such a patch is lowered into the casing string to be repaired the patch contacts the 
casing string walls through the cups located between the annular sealing elements at a 
certain distance from each other throughout the entire length of the patch. 

Each cup is a cylinder whose diameter and wall thickness may be uniform or they may 
vary along the cup. The maximum diameter of a such a cup exceeds the outer diameter of 
an annular sealing element. 

The cup length is selected so that after the cups are fitted on the patch between the 
sealing elements the functional clearance is preserved not only during the transportation 
of the patch but also while it is expanded in the casing string. 

The cup spacing and the number of cups are selected according to the patch length and 
the casing string curvature so as to preclude any contact between the patch sealing 
covering and the casing string and the consequent break-down of this covering. 

The cup shape and physic-mechanical properties and the strength of the cup material 
ensure that the cups are not broken when lowering the patch into the well, and while the 
patch is expanded they allow the cups to be radially deformed until the cup thickness 
becomes equal to that of the patch sealing covering, thereby precluding any additional 
reduction in the casing string flow section. 

Fig. 1 shows patch 1 with protective cups 2 in casing string 3, Figs. 2 and 3 are 
longitudinal and cross sections of a cup, and Fig. 4 shows another possible design of a 
cup. 

The cup (Figs. 1 and 3) has a longitudinally varying diameter and a uniform wall 
thickness equal or close to that of the patch sealing covering. At the cup ends 4 the inner 



diameter of the cup has a negative tolerance relative to the outer diameter of the patch. In 
the middle portion 5 the cup diameter exceeds that of the annular sealing element 6 by 3 
to 4 mm while the wall thickness remains the same so that the cup body is recessed. 

Transitions 7 between larger-diameter and smaller-diameter portions are tapered with an 
apex angle of less than 45°. Clearance 8 is provided between annular sealing element 6 
and cup 2. The patch is lowered into a well on rod 9. 

The procedure of assembling and installing the patch is as follows: 

The cups 2 are installed on the patch 1 so that they are an interference fit thereon, which 
precludes their falling from the patch. Then, the sealing covering 6 comprised of annular 
elements is installed on the patch so as to ensure the clearance 8 between these elements 
and the cups 2. Following this, the patch is attached to the rod 9 and lowered into the 
casing string until it reaches its nontight zone; thereupon, the patch is expanded by use of 
a mandrel until it is brought into a tight contact with the casing string walls. 

The overall transportation dimensions of the patch are determined by the size of the 
protective cups, which any contact bet^^'een the patch sealing covering and the casing 
string wall and the consequent damage to the covering while the patch is moved within 
the casing string. 

The cups are made of a material which is sufficiently elastic to allow the patch expansion 
in the casing string and not to produce considerable additional loads and which is, at the 
same time, sufficiently strong to preserve the geometric shape of the cups while the patch 
is lowered to the nontight zone in the casing string; they are, for instance, made of 
polyethylene or rubber. 

Owing to the provision of the recesses forming the clearance 10 between the cups and the 
patch and due to the provision of the tapered transitions preventing the formation of 
folds, as the patch is expanded the cups are radially deformed and forced against the 
patch walls. Due to the fact that the cup wall thickness is close to that of the sealing 
covering the column string flow section is not reduced in the zone where the patch is 
installed. 

The use of the proposed patch fitted with protective cups precludes any friction between 
the sealing covering and the column string walls and the consequent damage to the 
covering and ensures reliable repair of a nontight casing string, [illegible] 



Claims: 



A patch for repairing casing strings, consisting of a longitudinally corrugated tube having 
an external covering which is comprised of annular elements spaced along the tube so 
that there are clearances between the adjacent elements, wherein to improve the repair 
work reliability by protecting the sealing covering and ensuring the casing string 
tightness over the entire length of the applied patch protective cups are incorporated, the 
maximum outer diameter of which exceeds the outer diameter of the annular elements of 
the sealing covering and which are spaced along the tube so that there are clearances 
between the cups and the adjacent elements and when installing the patch these 
clearances are eliminated so that the outer diameter of the protective cups is reduced to 
that of the annular elements. 
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[see source for figure] 
Drawings: 



Fig.l 
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[see source for flgures] 



Fig. 2 



Fig. 3 



[see source for figure] 
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Fig. 4 
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